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Endovascular repair of blunt aortic injury in a
patient with situs inversus and dextrocardia
John F. Bilello MD, FACS, Peter L. Birnbaum, MD, MSc, FRCSC, Chandra Venugopal, MD, and
Leo L. Fong, MD, Fresno, Calif
A 24-year-old male pedestrian with situs inversus and dextrocardia was struck by a car and sustained multiple injuries,
including a pseudoaneurysm of the proximal descending thoracic aorta. A thoracic endograft was deployed to exclude the
blunt aortic injury. We are not aware of any report of endovascular repair of blunt aortic injury in a patient with this
congenital finding. A brief review of the literature is also included. (J Vasc Surg 2011;54:857-9.)
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eEndovascular repair of blunt aortic injury (BAI) has
become a safe and acceptable method of repair in selected
trauma patients. The presence of multiple injuries and
concomitant risks associated with heparinization and pro-
longed surgery have made the endovascular approach an
attractive option. Only open repairs of BAI in patients with
situs inversus and dextrocardia have been reported in the
literature. We are not aware of any report of endovascular
repair of BAI in a patient with this congenital finding.
CASE REPORT
A 24-year-old male pedestrian was struck by a fast-moving
automobile and sustained numerous injuries. He was hypotensive
in the field (blood pressure, 76/52; pulse,128 beats/min), with a
Glasgow Coma Scale (GCS) score of 6, and required prehospital
endotracheal intubation. However, the paramedics stated that the
patient initially was awake and moving all his extremities and
talking in the field.
In the trauma bay, the patient was hypotensive (blood pres-
sure, 82; pulse, 123 beats/min) but responded to intravenous
fluids prescribed by Advanced Trauma Life Support protocol. His
vital signs normalized after 3 L of intravenous (IV) crystalloid. His
initial serum base deficit was –11 but improved with IV fluid and 2
U of packed red blood cells.
His blood alcohol level was 0.12%. He was noted to have a
deep scalp laceration, abrasions on the torso, and open grade IIIc
fractures of the right elbow and right distal femur. The initial
Focused Abdominal Sonogram for Trauma (FAST) examination
was of good quality and showed no fluid but was perplexing due to
inability to correlate normal anatomy to the topographic land-
marks. An anteroposterior chest radiograph (Fig 1) was originally
thought to be technically unreliable due to the right-sided heart,
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doi:10.1016/j.jvs.2011.03.220ut further evaluation identified dextrocardia, with no evidence of
emothorax or pneumothorax. The mediastinum appeared wid-
ned and there was loss of the aortic knob. Result of the pelvis
adiograph was negative.
Once the patient stabilized hemodynamically, he under-
ent computed tomography (CT) scanning. The CT image of
he head and face showed an old head injury with some enceph-
lomalacia and previous plating of the frontal skull, as well as
ew mandibular fractures. No acute intracranial findings were
oted. In addition to pulmonary contusions, manubrial, and
capular fractures, the chest CT image (Figs 2 and 3) confirmed
extrocardia with mediastinal hematoma and associated pseu-
oaneurysm of the descending aorta, 2.1 cm distal to the right
ubclavian artery. CT scan of the abdomen and pelvis (Fig 4)
howed situs inversus, a grade I splenic laceration, and a grade II
ight renal laceration.
The open fractures were irrigated, splinted, and dressed. The
atient was evaluated by our orthopedic, cardiothoracic, and inter-
entional radiology consultants. After resuscitation and normaliza-
ion of hemodynamic status, the patient’s blood pressure and pulse
ere controlled with IV -blockade. Central venous access and left
adial arterial cannulation were obtained. Systolic blood pressure
as kept at about 100 mmHg. Because the patient’s mental status
mproved and he was not comatose, there was less concern regard-
ng cerebral perfusion and intracranial pressure, and an intracranial
ressure monitor was not required. Urine output was adequate,
nd the base deficit improved.
After full resuscitation and evaluation in the trauma intensive care
nit, the GCS continued to improve to 11 T, and the patient re-
ained neurovascularly intact. The open grade IIIc extremity frac-
ures were debrided, washed, and stabilized by external fixation on
ospital day 2 (by 12 hours of admission) in the operating room.
Under the same general anesthetic, he subsequently went to the
nterventional radiology suite where a 22- 116-mmTalent thoracic
ndograft (Medtronic Vascular, Minneapolis, Minn) was deployed in
he proximal descending thoracic aorta (Fig 5) via the right common
emoral artery. The pseudoaneurysmwas successfully covered and the
atency of the right subclavian artery was maintained because the
roximal bare metal section was deployed over this vessel.
The patient was admitted at about 2200 hours on his date of
dmission, andhis evaluation, resuscitation, and initial orthopedic and
ndovascular procedures were all completed24 hours of admission
n hospital day 2.
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ment, and open reduction and internal fixation of his extremity
orthopedic injuries and the mandibular fractures, tracheostomy,
autologous split-thickness skin grafting, and complex wound care
of his extremity injuries. He recuperated and was discharged to a
rehabilitation facility on hospital day 33, with no focal neurologic
deficits.
He continues to do well at the 3-month follow-up evaluation.
He was contacted by telephone and appeared to be undergoing
physical therapy at home. Despite our recommendations, the
patient has so far not returned for a follow-up or CT evaluation of
his descending thoracic aorta.
DISCUSSION
Total situs inversus with dextrocardia describes an au-
tosomal recessive condition in which the thoracic and ab-
Fig 1. Admission anteroposterior chest radiograph.
Fig 2. Computed tomography imaging of the chest shows dex-
trocardia and the aortic injury. The arrow points to the
pseudoaneurysm.dominal viscera are perfect mirror images of their normal 2natomic positions. It occurs in approximately 2/10,000
ive births and is associated with congenital structural
nomalies in approximately 3%.1 Kartagener syndrome, an
ssociated primary ciliary dysfunction, occurs in about 20%
f patients with complete situs inversus and dextrocardia.
hese patients can have concomitant lung disease (bron-
hiectasis) and sinusitis from the ciliary impairment.1 Our
atient did not demonstrate complications of this syn-
rome during the course of his admission.
The human embryonic heart starts as a mesenchymal
ube in week 3 of gestation.2 The primitive heart tube then
longates and normally bends (“loops”) to the right on day
ig 3. The aorta and pseudoaneurysm are shown in a 3-dimen-
ional reconstruction. The arrow points to the injury.
ig 4. Total situs inversus is shown in this computed tomography
mage of the abdomen.3 of gestation. In dextrocardia, the cardiogenic tube
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arches receive arteries, or aortic arches, from the aortic sac.
At 8 weeks, the first, second, and fifth arches have involuted
to contribute to the formation of the normally left-sided
aorta and its great vessels. The left fourth branchial arch
forms part of the aortic arch. The right fourth arch becomes
the right subclavian artery. The complex growth and invo-
lution of the various arches can contribute to numerous
anomalies that can also involve the esophagus and trachea.2
Blunt descending aortic injury is usually caused by rapid
deceleration and shear forces.3,4 BAI accounts for 1% of
trauma admissions but is the second-leading cause of death
from blunt trauma after head injuries and has a mortality
rate 90%.5,6 Treatment has traditionally involved open
surgery with aortic cross-clamping and is associated with
significant mortality and morbidity, including bleeding
from anticoagulation, thoracotomy, and single-lung venti-
lation, as well as paraplegia.6,7
Endovascular repair has become a safe and satisfactory
method of aortic repair in selected patients.5-8 The Talent
endograft has been our endograft of choice. The bare metal
stent allows accurate placement in the proximal landing
zone with a lower risk of compromise to the carotid artery.
BAI typically occurs just distal to the subclavian artery,3
which is frequently covered partially or completely after our
endograft deployment. The angiograms after deployment
for this particular patient (not available) showed unob-
structed flow through the right subclavian artery. A review
Fig 5. Endograft deployment in is shown in the proximal de-
scending aorta.by Hershberger et al4 concluded that a selective approach Should be used regarding the need for subclavian revascu-
arization when stenting aortic injuries, especially since
ost of the studies that cite subclavian arterial sequelae
nclude patients with thoracic aortic aneurysms and athero-
clerosis.
Aortic injury and acute aortic dissection with open
epair has been reported in patients with situs inversus and
extrocardia,9,10 but we are not aware of any report of
ndovascular repair of BAI in a patient with situs inversus
nd dextrocardia. The anomalous anatomy of our patient
id not hinder endovascular repair of his injury. Other than
oncerns for possible associated cardiac or pulmonary dis-
ase, preoperative planning differed only in placement of
he arterial catheter in the left wrist instead of the right.
During the short delay for resuscitation and treatment
f his other limb-threatening injuries, inotropic/chrono-
ropic control was used. The patient’s initial evaluation,
esuscitation, and repair of immediate life-threatening and
imb-threatening injuries occurred within the first 24 hours
f admission. Although this young patient’s right-sided
orta, the small aortic diameter, arch anatomy, and aortic
ngulation still presented the usual challenges of endograft
eployment, successful placement was obtained with no
dverse sequelae and an overall good outcome.
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